A partition λ of a positive integer n is a nonincreasing list of positive integer parts λ 1 , . . . , λ k that sum to n. The partition function p(n) counts the partitions of n.
Theorem 1. Let a, b, c, d satisfy a ≥ b ≥ 1, c ≥ 0, and d ≥ 2. For A = {n : n ≡ bc mod a}, there exist integers r and s satisfying 0 ≤ r < s < d such that |D a,b (n)| ≡ r mod d for infinitely many n ∈ A and |D a,b (n)| ≡ s mod d for infinitely many n ∈ A.
Proof. To show at least two congruence classes modulo d are hit by |D a,b (n)| for infinitely many n ∈ A, it suffices to show that for every m there exists n ∈ A satisfying n ≥ m and |D a, 
Iterate this process to compute the sequence n 1 , n 2 , . . . , n k−1 .
Putting everything together, we have n i ≡ n 1 ≡ bc mod a and |D
The Ferrers diagram of a partition λ is a pattern of upper left-justified dots, with λ i dots in the ith row from the top. The conjugate partition of λ is the partition whose Ferrers diagram has λ i dots in the ith column from the left.
